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^ (54) Title: IGNITER FOR INTERNAL COMBUSTION ENGINES OPERATING OVER A WIDE RANGE OF AIR FUEL RA- 
TIOS 

(57) Abstract: An igniter for ignition over a wide air/fuel ratio range. Igniter includes an igniter body including an internal cavity 

0C disposed substantially within the igniter body, an internal spark gap disposed substantially within the internal cavity, an external spark 
gap disposed substantially on an exposed surface of the igniter body, and a fuel charge delivery system for delivering a fuel charge to 

^1 the internal cavity. A method for compression-igniting an air/fuel mixture in a cylinder of a internal combustion enigne, the method 
comprising introducing a substantially homogenous charge of a first air/fuel mixture into a cylinder of the internal combustion engine 
during an intake stroke, compressing the substantially homogenous charge of the first air/fuel mixture in the cylinder of the internal 
combustion engine during a compressin stoke, and combusting the substantially homogenous charge of the first air/fuel mixture in 
the cylinder of the internal combustion engine during a power stroke by injecting partially combusted products of a second air/fuel 

^ mixture into the cylinder, with the first air/fuel mixture having a substantially higher ratio, by weight, of air to fuel and the second 

^ air/fuel mixture. 
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IGNITER FOR INTERNAL COMBUSTION ENGINES OPERATING OVER 
A WIDE RANGE OF AIR FUEL RATIOS 



This application is being filed as a PCT International Patent Application in 
5 the name of Savage Enterprises, Inc., a U.S. national corporation and resident, 
(Applicant for all countries except US) and Harold E. Durling, a U.S. resident and 
citizen (Applicant for US only), on 07 September 2001, designating all countries and 
claiming priority to U.S. Serial No. 60/230,982 filed 07 September 2000. 



10 TECHNICAL FIELD 

The present invention relates generally to an igniter for use in internal 
combustion engines. More particularly, the invention relates to an internal 
combustion igniter, which pennits the engine to be operated in a "spark-ignited" 
mode of operation (with a relatively rich fuel to air ratio) during periods of relatively 
15 heavy load and in a diesel mode of operation (with a relatively lean fuel to air ratio) 
during periods of relatively light load. 

BACKGROUND 

Internal combustion engines (i.e., those having an intake stroke, a 
20 compression stroke, a power stroke, and an exhaust stroke, either as separate strokes 
(four-stroke) or combined (two-stroke) events) may be divided into two general 
types: spark-ignited and compression-ignited (e.g., diesel). 

Spark-ignited engines and compression-ignited engines each have distinct 
25 advantages and disadvantages. For example, as versus compression-ignited engines, 
spark-ignited engines are generally less expensive to produce, have a greater power 
density (i.e., horsepower produced per volume of cylinder displacement), and are 
usually supplied with stoichiometric air/fiiel ratios that produce relatively low levels 
of pollutant emissions. The pollutants that are produced by spark-ignited engines 
30 run with stoichiometric air/fuel ratios can also be further reduced to currently 
acceptable levels by utilizing the post-combustion catalytic converter technology 
available today. 
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predicted binding affinities for MHC Class 1 and n have been identified, 
using several algorithms. Predictions of Class 1 binding peptides we 
continued using T2 stabilization assays. The immnnogenicity of the Vh 
peptides was tested in vitro using peptide pulsed syngeneic bone 
marrow-derived DCs to stimulate splcnocytee. Immunogenic peptides 
were defined by their ability to elicit CDS of CD4 T cell responses 
sssessed by IFN-gamma secretion in EUSPOT assay. Eight Class 1 
immunogenic peptides were* Identified, four from framework (Ft) 
regions. Five Class U immunogenic peptides were identified, three from 
Fr regions. The irnmungenie Rr region peptides are from conserved 
getmline sequences. The demonstration that conserved gerrahne 
sequences fa Fr regions of the Tg Vb chain are immunogenic, provides 
the ability to test whether such epitopes can- be used to develop a more 
universal DC vaccina for the treatment of B-ccU lymphomas in patients 
who share HLA alleles and lymphomss that produce Ig of the same Vh 
firmly. 
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NKT CdKdependent Adjuvant Effect of Alpha-Gatactosyl 
Ceramide is Tumor JRejcctiou 

Cbaogwan Hong', Bho Hyun Sung 2 , Se-Ho Park 1 . 'Graduate School of 
Biotechnology Korea Unrvestty, I, S-Ka Ararn-dong sungbuk-kn, Seoul, 
136-701 Korea, Republic of; 'School of Biological Sciences Seoul 
National University, Seoul, Korea, Republic of 
It has been proposed mat CDld-depcndcntNCT cells play an important 
role in innate mnnune response as a regulatory T ceils. The role of NKT 
cells in establishment phase of adaptive immune response, was 
mvestigatedwidi a specific grycolipid Hgtnd, alpha-galactosyl ccrarnide, 
which is presented to NKT cells on CDld in animal. tumor rejection 
model 

Atpba-galacrosyi cenunide showed a strong adjuvant effect against male 
iDeciftc minor antigen H-Y and tumor specific antigens. Adjuvant.effect 
was totally abolished in CDloV- mice where NKT cell development is 
impaired. NKT cell-dependent protective immunization .against live 
tumor ecus also required MHC elass K-dependent CD4+ T cells and NK. 
cells- implying that activated NKT cells exert its effect by promoting 
adaptive immune response where CD 4+ T cells are major effccler. 
Collectively, our data demonstrate that activation of NKT cells at the 
step of .hnmtnuzation can greatly improve vaccination effect against 
inefficient antigens* 



162J4. 

A recombinant vector expressing transgeoes for fonr T-eetl 
coitimodatory molecules (OX40L, B7-1, ICAM-l, LFA-3) Induces 
sustained CD 4+ and CD 8+ T-ceU activation, protection from 
apoptoshi and enhanced cytokine production 
Douglas W. Grosenbach', Jeffrey SchW, Unda Grftz 2 , AKoia Gomez 
Yaral 1 , James Hodge'. 'laboratory oTTumor Immunology and Biology. 
CCR, Nd. NIH. BWg 10/SB01, Bethesda, MD 20879. *Therion 
Biologies Corporation, Boston, MA 

The role of OX40L on the activation of T cells was investigated using 
poxvirus vectors expressing OOC40L alone or in combination with three 
other T«ccH costnriolatoty molecules: B7-L, ICAM-l, and LFAO. 
Poxvirus vector-in Cccted cells were used to stimulate naive or activated 
CD4+ and CD8+ T ceils. The effect of poxvrrus-vectoced cc*tOT*jurtory 
molecules on the activation of T cells was dct e ssntned by proliferation 
and cytokine production. Additionally, apoptosts levels, as well as 
expression of genes Involved in tpoptosb (boot pro-apoptotic and 
kmibhory) were analyzed following T-ccll activation. These studies 
demonstrate thai a) OX40L plays a role in sustaining the long-term 
pmUferation of CD8+ T cdl* m addition to the known effect on CD4+ T 
cells following activation, b) OX40L enhances the production * 
cytokines (1L-2, IFN-y and TNF-o) from both CD4+ and CD8+ 1 
change in HV-4 expressioo was observed, and c) the anbVapoptotic 
of OX40L on T cells is likely the result of elevated expression 
* apoptotic genes while genes involved m apoptosis are inhlbl 
addition, these are the first studies to demonstrate that the comb* 
of a vector driving the expression of OX40L with m 
costirnnlatory molecules (B7-), ICAM-l and LFA-3) both 
initial activation and then further potentiates sustained 
nerve and effector T cells. 
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Dendritic Cell Immunization Route Determines the Location of T-» 
ceU Activation, Patterns of Memory T cell Homing, and Anti-tumor ' 
Efficacy ' 

.David Warrtn Mulllns, Victor H. Engelhard. Carter Immunology > 
Center, Microbiology, University of Virginia, MR4 Box 801386;. 
Charlottesville, VA 22908 

We established that the route by which peptide ajitigeo-pulscd, activated 
- DC arc introduced leads to differences in the distribution of primary and 
memory T cell immunity^ and affects the ability lo control the outgrowth, 
of tumors in different sites in the body. Subculaneousry-injected DC 
migrated in small numbers to draining peripheral lymph' nodes (LN). but 
were largely found in spleen. In contrast, intravenously-injected DC 
were found only in spleen and not in any peripheral; or mucosal IN. 
compartments. Primary CD8* T cell responses measured 7 days later 
were confined to those ccmpnnmcnts into which me Dp had infiltrated. 
Memory CD8 cells induced in spleen by IV immunization continued to 
be confined to .that organ and obsent from peripheral and mucosal UN. 
Conversely, subcutaneous immunization with DC led to memory CDS* 
T cells located ht peripheral and mucosal LN as welt as spleen. Several 
lines of evidence suggest that T cells in peripheral LN wore necessary 
for control of melanoma growing subctitaneousry while T cells in spleen 
were sufficient to control tumors growing m the lung. Collectively, 
these data suggest that regional immunization may gh/e rim to distinct 
population* of LN* and spleen-homing memory T cells. These studies 
provide a basis for improvements m tumor inunnnotherapy and* an 
understanding ofT cell homing and regional immunity in general. 
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Induction of anti-CD2 ganglioridc antibody responses by r a CD2 
ganglloslde peptide mimic 

Chun-Yen Tsao\ Jeff C Hsu 1 . Wet Uio', Xinhui Wang 1 , Nai-Kong V 
Cheung 2 , Soldano Fenone 1 . 'Irnmunotegy, RosweJl Park Cancer 
Institute, Cancer Cell Center R204 Elm & Carlton. St, Buflhlo, NY - 
14263, 'Department of Pediatrics, Memorial Sloan Kettering Cancer : 
Center, New York, NY 

Previous studies have suggested that the induction of autologous anti- 
GD2 Aba in patients with neuroblastoma, following •administration of 
mouse anti-GD2 mAb 3F8, was associated with patients jj long-term , 
survival. This has been suggested to reflect the triggering of mo 
idiotypic (id) cascade and is paralleled by the clinical observation that 
anti-id mAb can induce anti-GD2 Abs in patients with neuroblastoma. 
The immunogenicity of anti-id mAb, appears to be higher than lhat of' 
KLH -conjugated GD2, suggesting mat mimics of GD2 may represent 
useful immunogens to implement active specific irnrnimothenujry of 
melanoma and neuroblastoma. To ci r c u mv e nt the adverse side effects 
associated with ndrnmbrrauon of anti-GD2 mAbs, the goal of this work 
is to induce a aati-CD2 immune response using GD2 peptide mimics, 
since peptide mimics have advantages in terms of their production, 
standardization, modification and antigen presentation'. In this study, we 
have isolated a GD2 peptide mimic, 351, which inhibits the bmding of 
mAb 3F8 to GD2(+) cells. The rmmunogenkaty of J5I was tested by . 
unmomzmg BALB/c mice with KU^cmyngated cyclic peptide JS1 and 
Freundiis adjuvant. After the 5th Immunization, IgO Abs, which ' 
specifically react wfrh GD2(+) cells were detected {hi all anmnnized 
nncov These results suggest mat peptides can mimic GD2 and mdnce 
anti-GD2 lgG Ab responses in BALB/c rnice. This work was supported 
by PHS grant KOI CA37939, awarded by the National C^occr Institute, 
DHKS. 
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Recombinant!* rnonocytogenes as a vaccine tor stbnuhrtxon of annV 

U. C. Archie Bovwer 1 , Holly J. Starks 3 , Dirk BrbckstedP. Thomas 
Dobensky 5 , Martin GieoW. 'Immunology Research, VAMC & EACRI, 
3710 SVV US Veterans Hospital Rd, Portland: Oregon 97201. 
immunology Research, EACRI, Portland, Oregon. 'Cerus Corporation, 
Concord; CA 

We have compared the stimulation of anti-tumor responses following 
injection with attenuated strains of Lm expressing a model turner 
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SS£,Sw& »^S««IMo aotthow« 

vitro. We have derived tumor sndgeiwpeafie effector «Us fiom 
bunted mice and have stimulated ^_^^dT^ 
conditions flut allow for the selection of T-cell ™*™ 

ana appear uj knrt*. We art using the selected 
adoptive transfer into tumor bearing Hosts, we ere efficacv 
hWkeSwty effector populations to assess 
JSnst isolated variirts that phenotyptcany egress 
MHCClassL SuppcstedbyVAMcritR^ew.jmiendCerusCorp. 
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'cmmarison «f Antigen-Specific T cdl Response* tndnced by 

ASlr.« Vector*: DevcToproent of Adenovirus Vector, for DC 

tSSSSSf^SS^ <M* ^e^Zactary 
SrW, Sn^EVeiya', Michael A. Morse 5 , rrnuXhy M. <W.£*r* 

dendritic eegs (DQ by gene """K^*' 

• jSsSd for eliciting antiseoHspecific immune re^sfa 
^Adenoviral (Ad>raediatod gene transfer « » 
^c^Xl^however, limitati^ exWtto A^"^*^ 

using conventional E^'"^^^ 
rJrifcation and toxicity due to Ad late gene "Passion, we rwve 
' S^anM^c^deietedforbolhfoeEla^Elbec^fonctK^ 

K$n™ ncl^caUve vector from whkh Ad tee ge« egn^oo 
Elcsntlytapafred (Amalfitane A. et aL J Vhol ,722, 
M Ihetas** PKBbTAd vectors have on dtaubou of w» 
^S^Wpiodied [BM and [E1-, Bb-1 Ad vnetot. tt* *g* 
•toCMV PP63 itowTmaW pcotoin. Flow cytometric analysts «v«ds 
• ^t b^r^Sl-. E2bTAT^e« constotly 
DC to hi* levels, as weU as indue* DC nwtotation. Mmw«, DC 
S^d^rither vector are capable °' jf"*^^ £f 
SdvI»ttT-eell responses btvttro. -ttese findmp mdnam 
jj^ve£»25e potent* f-^^lS^ 
. thnOar antigen expression, but reduced tawaty. w ~ 

rector* expressing CEA. HER-2/neo, or wi J »»" 
antigen* for fetnre use m anti-tumor tanunotherspy trials. 
Supported by NW grnnt SPOlCA7go7J-04 
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Mouse CDJO is a model target for lmmuaotterapy " 
^^epcBdort cen-mediated effector functions that are 
independent of eomrjemen t<nedla ted cytotoxloty 
Jonll Uehlda, Julie A. OUver. Jonathan C ^. K ^^ < \~' 
Dougto A Steeber, Thomas I Tedder. Department of 1^°^ 

• , DukeWversny Medical Center. 3010 Jones Bldg Research Drrve, 

SSoTaT B^^peeffie surface motoule jnfc four merf»£ 
tuning regions. While CD»»»weUclisn«*^ 
for tauwaotnertuiy in humans, relatively Btfle is known about the CD20 
^STSw. Scvefcerefore exmnined CD20 expres^nd 
?unaSn using a panel of aati-mouso CD20 «*»^ 
CTMwas fir* exposed by some late-sage S«f<*"^ £°^l* e f 
tarnatute B cells in bone narrow, out was expressed by the of 
nwwroB cells in the periphery. Mouse CD20 was expr««d as a 33 and 
protem that w«^phosphoryUxed following B cell aeuvalion. to 



; p * 3 

J~ «ACD20 monoclonal antibodies deleted greater than 93* of 
^^c^ in^Wtype mice through an antibody Isotjpe-dependent 

^fli7^recep»r common gamma ehaa, hut did not depend on C3 
^rSemeuTe^ssion. Th£ results demonsante that hurnan^ 
S CD20 tarcrimilsr expression patterns. Moreover ^studies 
3** anti-CD20 aoubody-based imnwr^erapy 
Snotty b likely to depend on antibody ^d^ceU^ed^ed 

ST Junctions that are Independent of eomplemenHnediated 

cytotoxicitj'. 

16230 . ! — 

Tfpe-1 polartoed DC Obtained in Scrwn-Free Condrtlons are 

Wto^totoV^taM Kirtcwootf. 'Surgery. Urfvwfcy ot 
Scorn l^.b; 5117 Cen« Ave^ KtBburgh.PA 15101. 
I Medicino. University of Ptobor^i, Piusbnr^i, PA , . .. 

^KSedDCs (DCJs) show a unique combiwbon of.foUy- 
J ^TV^i ™ elevated, rather than "exhausted-, abilrty to 

LZ^tvoe-1 hnmunity. desirable in cancer. CBnical apphcanon of 
^l^teen^S by the lack erf clinically-acceptable protocols 

KSon of 5^0 fold higher number, 9 f CD8* T eeUs 
Se individual peptides (1FN, BUSPOU c^J^ *• 
• «am«s employbT INFWIL-I p/IL-6/PQEfmatnied ^^J™ 
^ddlUtornr DC^ased cancer vaccines .Injcase .of MJRJ; 1 '*? 
SeSeToffhe DCl-induced pepflde^^ac T ^ cells roa^d 2-10% 
nfMhd^DS* T cells, being lndu«b!e bom in melanoma patients and ta 
hcX^cI W Educing -h* ' -f ^^Xft 
of CD40L-mediated helper signals Com ^ ™Tv ™ 

Foundation (to PK). 

inhtbition In rumor edfa contritetes to 
^tiou-d^.e.uentPeriphernlBlc^^^^ 

Jewetc School of DcntisOy and Medicate, UCLA. 650 wanes i»5 
Dr. Sou*. Los Angeles, CA 90095 

Objective: Tp stody <he role of WkB mselear binding ***** **** 
^U^dUti^ oftamuoe effector cell i""^" " d ^Cation of 
Methods: DCs «m left untreated or tteatod w»n 
. ^ g «d LPS before ^^S^ 
repressor ttaoafeeted Hej^a oeto ^^^^^ «re 
^upeaatants for co-eutoe of DC «L?^^^Sna*neo. 

' cultored in the presence of untrested and iw - -^p. 

SSSajTactlv^WS determined by. jneasunng secretion of W 

S^2S*d IL-12 and TNF* Jcretion was obser^when . 

DC+PBL with W*BCBMASJ^i-«m ^f^Sc, or 
grtaderPBL activation than *ose cuHnres co-uicnbated wtfltout DO a or 

wta tumor cells ore devoid ofKTkB activity. 
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